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(57) Abstract: 



PROBLEM TO BE SOLVED: To increase 
the capacity of a capacitor, to lessen 
leakage current in the capacitor and 
moreover, to prevent the electrical 
performances of semiconductor active 
elements from being deteriorated by a 
method wherein a layer having a hydrogen 
diffusion stopping action is arranged 
between the capacitor and the elements at 
a region arranged with the capacitor. 

SOLUTION: A memory cell transistor 102 
and a peripheral transistor 1 03 are 
respectively formed on a silicon substrate 
101 as a semiconductor active element. 
There is an interHayer insulating layer 104 
for insulating electrically both a capacitor 
layer and a transistor layer from each other 
between the capacitor and transistor 
layers, and the capacitor and transistor 
layers are electrically connected with each 
other through plugs. Moreover, a hydrogen 
diffusion stopping layer 107, which is lower 
in the range of hydrogen diffusion than that 
of hydrogen diffusion in the layer 104 and 
consists of an insulator, is arranged 
between the layer 104 and the capacitor 
layer. The deterioration of a capacitor due 
to hydrogen which has diffused from the 
lateral direction of the capacitor is inhibited 
by the actions of a second plug 106 
arranged under the lower part of the 
capacitor and the layer 107. 

COPYRIGHT: (O1999.JP0 




fl!e://C:¥WINDOWS¥TEMP¥SRZ4DU3A.htm 



(19)0*H#ff/r (JP) 02) ^ (I! 4$ ^ $g (A) 



#^11-126881 

(43)£tBBB ^11¥(1999) S^llB 



(51) IntCl. 6 
H0 1L 27/108 
21/8242 
21/283 
27/04 
21/822 



F I 

H0 1L 27/10 
21/283 
27/10 
27/04 
27/10 



6 5 1 

C 

4 5 1 

C 

6 2 1 B 





^S¥9 -291328 


(71)£ti®A 


000005108 








B£Sfft?r 


(22)tfiKH 


W-m 9 ¥(1997) 10/! 23 B 










(72)«M# 










3ta5Ct&H##rfc3tO£* Si— T B280#iffi 








ttsS^tt B *W3$9rl*r 








H* test 








3l«CS&n:*H? TfjJ|G£4- m-T S280*flfi 














(74) ^SA 





(54) \m\<»&m iff&mmfrBm^^ z>*m#mmRzf*(D$iimi?i}i 



(57) [SSKl] 

o 2wp B iic7k«teSicPijh]i i o ? ^m^tz^mwm 

[SAM / * y -fe/u h 7 Vv'x^wWtSrl^fi-r*^ 




102 



103 



1 0 2- -jc*y-b» h7>>*^^ 1 0 3-SfflS5>->'^.* 

1 0 4 -JBISIJfeSB 1 0 5-Sl <h-f=jf 1 0 6 ■%2<n7=7Cr 

i i o-±asts i i i -*3ip J 5e»sifi±s i 1 2 -sra»es 

1 1 3-8S77f 



1 

[fit**! l ] < b h 2 rxDlSMk . ?S 2 o«M 

< t i> -en 6 <D-gis5W s s> seas lt v ^ a z t 

[St*S 5 ] WjftJl l *>p> 4 <£></ ^tu^lcfeitto^ 
14, ±12 2 oartBffifcrt (D-o £ ¥ifttt&gl()&?- <t «:« 

[IMSS6] lt*ri5fettw¥eS^K(c*5V^T, ±12 
Bo 

[f»*rl9] f»*rl8f£«C0i|^^ffi{cjo^T, ±BE 

i4, mm%mw-X'frz> - 1 zw&t-rz^mfcgim* 

E, 

[iffi**! l l ] sS*Jli/J^ l Oco^-im/j>— (cffettco 
sNftHSHJC^t N_ C, ±82=" >^V^/«it£;h,/dfMc 



(2) i 1-1 2 6 8 8 1 

2 

[ff*JS 1 3 ] ft*! l^bll vf ft75^(Cfe«t<7) 
1 4 ] sfl*S 1 7&^«b 1 3 <D\ ^tlfr-[Ctm<D 

wt&g. 1 5 ] !i#if i *»e> 1 1 <75i x-r^A^— x(4is* 

fiBWJC7K*fi£»daihf^ffl «rt* oJi *iBB-T 5 IS, 

^ tasst, m2^(DmmmcMm£htzmimmfcmmb 

ic, TK^^ftffiPBJh^^iaBi-SISRO'ilSil^fls: 

[000 1] 
[000 2] 

MI^t$y^7yyA7^-fe^^*!J («T, D 
RAMiv^) —^»iiffl^M$tLT^So i*3fi»HEHc 
tUTI4, ^^VSSx<y tpj*?. hDyf^A ( (Ba, 
Sr) T i 0 3 : WT> BSTtV^) , WsW&fr 
40 = = «S(Pb (Zr, T i ) O3 : PZT 
b V > 9) WJ; 9 ^^RffiEftfftjl^Sa^n-Ct ^-5o 

=> >7 :: vf-(75T^iB:®{4 ztih <n^&mmiky>><Df$m 

15, 0 0 5, 1 0 2-^lciSi, TSIMBBi. ±^ >l b 
5C? §Mf*i:#B5^^fi5c-rsmiSWW-ov >T<4, HVlt 



3 

[0 0 0 3] £tz. zne>Srffll/^>*y«:«iigi"*- 

^tf>f&lc=>xvi^iCL^tf£frft, £ "bic -ft 6 
<Ofigem^= 3 >x^f-/i^^'bft/cftl^ attests 
^cM^5^ScwSa^e^ s JFMSft^o zwfc*#M5a 
JgroSlRtf - ft "blElUf <k =» yfi't ir coPflcoll$Stfj*§ 

SSB6«^f ft 5 * a*— *— /Hi, HBaclM □ (BW>*-f X{c 

-Clfft9o 

[0004] £ bic^mMmmi-ix >^ v-y-sat 
mmt-tztK ®mi3mT'mc4 o cess?*)** 

"f ffA&SSrflPx-S - <t T\ Mk%k&}ia-izix<b<o£it&t£ 

[000 5] t Z*>tf—JjX\ iS7ci4#H«T-<75^a^ 

nil/^ h y i?J7, ( g?i 6#2 9MA^4 OH ( I n t 
egrated Ferroelectrics, Vo 
1. 16, pp. 29—40) \C£Z>t. PZT^, S 
rBi2Ta 2 09 (UT. SBTtV^) Ift 7K^#ffl 

tf, v^/^-X • v'-Y — ■ if/ • T77-f K • 7 

g36tll3 2IA>61 1351 (J p 
n. J. Appl. Phys. , Vol. 36, pp. 

ii32~ii35) ictftfi. wm<D&&(D7kmm% 

LT ^ >*r t^^o ^f^^jsn bft 

[000 6] 

[0007] #38n/lco^ i co i fityi, 3 'y-yrtfttM 



4#» i 1 -1 2 6 8 8 1 
4 

•5c *^C0^2COg^(l, nyfVt/l^fif, a 

ftffl»E#/J^ < , ^(^H^^-T-coS^ttflgco 
[0 0 0 8] 

ztzMc. Tmwnymtmmz, 2 ocota 

lit . *<^lc|ia^fcS3£^(*?*IRi: frhteh => v 
£ftfc«HetO, ^^Vf-ir^^SjS^ico^^Tk 

[0 0 0 9] $ b(c*^co^f*^Sii, ^ vfVf 

7)5iaa$ft/tipi-icco 3 v^^f-coitc 7K^#^npa 

lhg£Kgi-6 Z. t j&sflFS U \ ±f£co = >x Vltti, 
2 oco®<|&#_hTlwtt75>ft-CV <fe, fc&tcg^ftTi/ ^ 

®*ftWUJ:Jll±, 2oCOffl;fficOF^|COjig : P(C|Eg$ft/ci 

[0 0 10] Hutec07K^t£ft!(Pait^ffl^o®(±, ^rco 

— gfi/$> Jiie 2 ocom^coi^co— o <t *mi$mmm^- 1 & 

rcoi:#7K*W:tfePflih^ffl^og|±, 
<Dmmt » "bft -5 ^ £ * 1 1 \ ^.cOct 5 tttflBHi 

zft^to^^k^**^ti-5WN-*s^fe>ft 

So 

[ooii] fcmmwmikftm&w^mte, * 

ft^S i 02lC^f ^tt tffl^i I i 1 1# 5„ TA- 
5 =. ? AXfiir !) Acog$fb^fi 5 fi4%y.±fcftli*> 
•5mS^m/0 s fc 9 > i 0 fi*%JW±-C-fcftliJ; "5 a* 

fl*-c(i*nH4wj&»»e>, -fe y ^AcDSHb«jT-i*teS*feo 

,^^$iJRS$ft5o 
[0 0 12] * e>lc*-3SWcoi|^»»^Bl±, ftflfacoav 
T'v^JgaH^ft^lSHStSftSSWtc. K$ 2 co^* 

-co^2coij^sf«g^ j Fco±^(c 
iz±mt m cfcffi&ttmkftm&from&sim l& ^z 

[0 0 13] ifc, ±Seig2coSWSritR!ci-5^iOlc. 

^igi^60i|yg(^S(/)®ijg^ii, iNt»aas±jc. * 

x $ ft -5 fiillSlCTKstltelftiait f^ffl ^J^f oB $r 



5 

[00 14] 

JCf^i-5„ illt ^:|g0^^DRAM(CJifflLfc(5i|t? 
fo5„ (10 1) ±lc, 4^»f*^®i^^i: 

L-C^^&y-fe^H^^v 1 ^^ (10 2) , fflmh7>is 
7? (10 3) ?5S)FM$tl-T^S„ Z--C^^!J-fr/Uh 

vw^z (102) <±, ■mans (108) , warn 
«f$ (109) . ±mtm (iio) A»c>*5tfH»aeit 

^sh^v^* (io3) i±, ^^Tis-y-ffii&titm 

[0 0 15] nyfvtfi: Y7^*s*S>mtvm\z. 

it, ffi&&w^zmtctzmtBtte&!S do 4) 
K&atett-cvs. zwtwi*, n©y7^ do 

5) i^2(OT*7i/ (10 6) ©21^*?), 12© 
7°7 7* (10 6) tok3RftHft«0gS»S!& 1 07°7 7* ( 1 

05) ±9 vh*^^Mtffl»fb»a»e>Jia«*n-ci^. 

mmmm do 4) i3yfytii«: 
12, SPrSMfeSsJl (10 4) J:«9fc7K3(Stt»wSSjJS/jNS 
v*6i^A»fcfcS***atmihJB (10 7) mm£K 
Tt^5. ai^^JiOiaaM (110) 0>ft±8W- 
li, **HR*#HSBfflLitS (ill) *saSfte>tL-CV^5. 
£<blc±g|5<£iei8iUI (114) k<nffl<r>Wmmm (i 

1 2) , mm??? di3) ^o^<k^oTv^ 

So 

[0 0 16] ^*WDRAM<75tSi£&H2(d;TT-^ 0 CO 
DRAMi coMli, *Wf\<n D R AM*S*SI«R3S»iWfl 

ltji (ill) . 3ia:ttffiKbfe*^>i:5fS2W7'7^ 
(106) i*ea#jA»e>*57K*ft2«ifflifc» (107) 

[0 0 17] &tcfcfgi^<7)^lg:(co^Tyi^5 0 122^ 

ftlcWti&X'hZo m*-l-£, 3 5 0°CT'l O^mS^TK^ 

{CttLX±m&fa<D±.iC y m 1 iC^LfcfcOtR Dk* 

(03) „ L/j>L/«e/^P>-^T-7K^'JS«fi?*iJhg*^: 
lf.5-«t{cj;9, El4(c^L/iJ:9(c, h^v^O 

- £ ic J: 5 i</>-C-*>5. 4#«c|S|;2 h 7 > 7 T-(± h 7 



(4) W&E 1 1-1 2 6 8 8 1 

6 

<4otL*9a^ 8HH;6 9S£ Lfc. 
[0 0 18] ZtltC*)"LT*fgl^<75DRAMCO=i>xV 
D-T'fi, ±g|5®fiE<7)S±SB<07K^®*/ i iWflJh^ (1 1 

1) f*. W h7y^?(OfiJii;tt5^v|^ 

(106) t^mntmsjtm (107) oj^tc «t •? , 
^TK^fift^a^iDx. e>tts ■=& y -tr/u- h 7 >- v 7 * 

\-y>i>^?lX * y -tr/w h 7 >-^7. ^ co±(c<7)^tK 
3l^tf*B»fLitS«*K Lfct^ro^nmro h 7 > is 

[0019] *fc, mnmmz 3o&t ^tz^^ y 

7 7* (1 0 6) RXJyKmilJimSJkm (10 7) (D^MX 

tmLtzt><Dt>m6xir>z> a '&%£mtz. wttt>*h<n 

x?<Dftfflm.b^yy*^<nmmftfc b u— b'*y 

3Wb»^ ^& y mm^mteffimftimz. bin, z<Dbu- 
b^-y^mx^ z> z. t wfi-h^tz^ 
30 [0020] x <o mm^iz^m&mmcDm&jjfe 
ZtftTo *i\ m 7 iZTjk l/c j; 0 •> y 3 < 1 

0 1) ±(c<2>*ao^rifeT^ ; &y-ir/uh7>'^7^ (10 

2) mmmbyyv*? (103) srffM-r-So * 

(c s h5^^^mSj»«r&tfSBMift»)l (10 4) ^ 
JFMLfcfttc, 3 >7 Vlf T£P<7)**}»fljyi (10 

7) ZBtfLLIto IWfffliUlt JMHH61M&LT 

40 -try V^ffldtofrkXftzft*. Sfc, 

s i o 2 mitvot Lxi>xi>\ zcofcrntemBAtmix 

BBBrifcftte. i^i22K7>^7.^gH^|^LT*D< (H 

8) o 

[0 0 2 1] v-rV-y-i^^ey-tryu 1-7^-^7^ 

C5iSmmi5c^-r^e>7 0 7 7'fflW3>^7 hy\^ K7-<^ 

rtmiicteiiZtm.y'yy (113) c)3>?7 h5\o 
5<? njior>*Ki:iiP»MA^j:^. Wcift^ay?^ h5tlc*f 



"7 

Mit^9 >Xl*tf V is V 3 Lfcf&ld, -y 
f/<-^lcj:oTSfliw/7^ (10 5) SrffM-T 

(10 6) Sr±ElcffMi--5„ ICT'IW D i?VJ*mt 

dwbfts (19). 

[0022] ±Mcm^Mz^mwmjtm\±. ^? 

L-Tl^Sb/t, (10 8) SrJfMLfc, 

«U Ta«B®iitSr»fc (010) . 
[00 2 3] &td N iSi?^mf* (109) t LTB S T 
^rCVDfe{Cj;i9l¥$3 0nmitflL/i. BSTIl ✓ < 
!) ^A^fcV^n^fA^ V (B a (DPM) 2 ) > 

hn>^Av?t:V<n-|'/M h (Sr (DP 

M) 3) s ^V^n^^^V (T i (i-OC 

3 h 7 ) 4) ^/^yy^i^trtciAU sgft: 

MV>mcy>?X-^Ti<'X ht)fflV^P>*t-5. *7c, BST 

[0 0 2 4] Zfcld, ±SMMS (110) t LT, CVD 
mcX <9 , Ru^KlOOn mffM Lfc, ±MW&» 

wm%^ X'<dwm% c v d id «t "9 , ±M>m.m ttt&isr 

[0025] z<n±&>m.m/BSTffimm&. *-f^ 
u we imvRmmmstm (m) tcvDttic 

(111) i±, ±&>mm (iio) . rass® do 
8) x v ) h^Mmmm^>'\^ i ^wr-foixti j;i ». 

ZCOCTt LT(±. fR. T/U^-^A, >!)=3^ 
& DEIS, *K5^A. ^Vv^A, f t vr 



(5) <t#B3¥ 1 1-1 2 6 8 8 1 

S 

<fc K) „ **rVt/\shy'si?x*%ffi&9$Lxm4iU m 
1 1 fd^iiSiSi: Lfc. 

[0 0 2 6] Wd CVD&tCto-CJBWffeSifflt (1 1 

2) fcJ&SLfc. 7K^«Af»lfflJhS (111),** 
fiHftffllUi (10 7) x m2<D-yy^f (10 6) COf^ffl 
|d«fc 19 , 3. r.T?C0CVD(i, ^©y^XvCVDft^ 

*35*ft»aih® (111) £f#7hfrV>4§£-{dfi x -<z? 
^*Bi (112) (d^LT, Ki^Ji (114) M:ti 

thy ^s*?<Dmmmmttzwmy°y <r ( 1 1 

3) Sr^LT, Elltd^LfctBifii L/d, 1^d*58W 
©-Mirtt, mfi&y? (113) ^->7«i 

t AmfhhZo m 1 ^ST-tK^T-— /u^rtT^i/ \ 
ye])±^hy>i>^^ (102) S.^iah^^v 5 ^. 

? (103) <Dm±(Dbm&nte'?tz„ tkm*. 3%* 

^ *#HM4 I 4 0 0 o C3 05>t Lfc. dZ-Ct>^0«jt 
T'ti. EI3~5{d^»f^:J;9^Wigw'5. ^!)»j 
^T*# ^ev ^ i fi5feldy^<fcii *) Xfr>Z> 0 
[00 2 7] iftf£ir«fW**^]<t LTB S 

^(ffc7)*\ ^^^Sfe^ hnyf^-A (S r T i O3) X 

ht^mm^^nhtitz. *^ d.tviy^id'by<y 
^^ic^i: Ltzmimmmnmmfrmvhxfr^tz* 

#(dPZT, (PbTi0 3 ) , ^f^WLi? 

;U3r;i>A||/<yr)AiS ( (B a , P b) (Zr, T 
JO i) O3) , -Jr7m'<VV.l*$8 ( (Ba, Pb) Nb 2 
06) , ^y?^hayf9Af^v^ (SrBi 2 
Ta 2 0 9 ) , ^-^Vgjf^-r^ (Bi 4 Ti 3 Oi 2 ) ?rffl 

[0028] bst ?rfflv ^tzM&fommhte = v^v-y- 

W«±6. SmF/citi 2 (®f,mGE2. 2 ViW^) 
[0 0 2 9] 

[EBiBojW^fclSWl 

[El 1 ] *|g^co— HJSffilcODR AMWirraSBL 

[EI2] t^jfcWDRAMcoiiirnijll, 

[13] TK^S^fi WHJh®co^r»!Hd J; -5 = yfVt« 

50 I® 4 ] zK3^^fi»HJJ:®c0^Ti»ttJdJ; 5 h 7 V v?^ 9 



(6) 



m 5 1 *wmmfc &<n h ? >zsx*<mft.wm{mm. 1 o 1 • 

sr^im 102- 

[0 6 ] #WftRlKfete(0 hy>^^^<n=> ^T'^(D i o 3 - 

mmmsmz^-m, 1 o 4 • 

im 7 ] *wfio>-mmm<DD r AM»iiiig^Tt 1 o 5 • • 

0, 106- 

108] ^wn<D— mm$\<D d r AMtDm&xmztt- 107- 

0, 108- 

[ni9] frmwn-MmncDDRAMCDm&TMz^ir w 109- 

0, no- 

101 0] JE-Wftn— HJEf^DRAMOMitX^^ 111- 

iHL, 112- 

[Elll] *^<7)-||li(?iJ<75DRAM<^i!?itXS^ 113- 

•tHlo 114- 



<&fM¥- 1 1-1 2 6 8 8 1 
10 



1(0^7^ 

mm 



[in 

a 1 



[02] 

m 2 




102 



103 



101 




103 



101 



I 0 2~jt*K-t2JH- , 5>v : X£ 1 0 3 —HiS \-'?>>j7.$ 

1 0 4 — HKIJgSJB 1 0 5 — S I n^f I 0 6-B2D?7f 

1 0 7 -*siistaiitJi 1 0 s -tbss i o 9 -sagis* 
i i o-jtttwi 1 1 i •••**ae«iHiiait)5 i i z ■mes&iss 

1 1 3-&H7?<? 



[06] 
El 6 




I 0 2-Xt >J 1il\> I 0 3— Hfflh 7 

I 0 4 • --BNieiUB 1 0 8-Tgf«« i 0 9-S5S«S(* 

i 1 o-iatffi 



[03] 

a 3 




(7) 



11-12688 





[09] [E110] 
(21 9 (21 1 0 




1 0 5 -Si 077^ 10 6 -i2(D^7^ 

1 0 8 -TS3S 



(8) #fM±P 11-126881 



[011] 

.m \ 1 




1 0 9-£&3ra<* 1 I 0--_tB^tS 1 1 1 -*St!aSA?«B&iiJ» 



70 7^-^^ 

(si) int. ci. 6 mm^ FI 

H 0 1 L 27/10 4 5 1 H 0 1 L 29/78 3 7 1 

21/8247 
29/788 
29/792 



